The change in temperature from 20 to 35°C had an effect on life history and life table parameters of Phytoseiulus macropilis when fed on Tetranychus urticae, this change was studied in the present work and the following results were obtained. The total immature for female varied from 5. 62, 4.54, 3.25 and 3.08 days at 20, 25, 30 and 35 °C respectively. The life cycle and life span decreased with increasing temperature 20 to 35 °C . The mites survived longer at 20 °C and oviposited clearly at 25 °C than on all other temperatures. The number of eggs laid by each female mite exhibited significant differences among four temperatures (F= 845.28; P < 0.0001) as the total average was maximum (70.25 eggs/females) at 25°C, also significant variation was observed for the number of eggs laid by each female per day (F= 281.79; P < 0.0001) as the daily rate was 0.99, 2.03, 1.75 and 1.20 at 20, 25, 30 and 35 2°C respectively. The analysis of the net reproductive rate (Ro) of P. macropilis indicated differences among four temperatures. The cohorts reared at 25°C had the highest R0 value, followed by 30 and 20°C respectively, those at 35°C had the lowest R0 value. The intrinsic rate of natural increase (rm) and the finite rate of increase (λ) varied in a different fashion, best at 30 then 35°C followed by 25°C worst at 20°C. Only the generation time (T) followed a different pattern, being shortest at 35°C and longest at 20°C.
Introduction
Predacious mites of the family Phytoseiidae had received great attention because of its successfully application as biological control agents for phytophagous mites (Albajes et al. 1999 and Moraes 2002) . Nine species belonging to genus Phytoseiulus were known worldwide (Moraes et al. 2004 ). Based on their diet breadth, phytoseiid mites can be classified into four groups, ranging from specialist to generalist (Lu & Croft 2001) .
The economic losses caused by phytophagous mites in various agricultural crops in most areas of the world are well documented (Huffaker et al. 1970) . Strains of Tetranychus urticae resistant to pesticides are selected, making chemical control more difficult (Sato et al. 2002) . The predatory mite Phytoseiulus macropilis is restricted to warm climates, found in Florida, the tropics and the Mediterranean region (Coombs and Bale 2014) . It had been described by McMurtry and Croft (1997) as a specialized predator of Tetranychus spp., (type 1 predator), this species is one of the most important predators of the T. urticae.
Several factors affecting predation, fecundity and life history in phytoseiid species had been of interest to many researchers. Among the factors which had been studied are: temperature, humidity, quality and quantity of food, repeated mating, starvation and age of male and female (Amano & Chant 1978; Momen 1997) .
Life cycle and life table studies of P. macropilis, thought to be of importance for evaluating the effectiveness and biological control potential of this predator mite, have been published by a few authors.
High oviposition and predation rates (Oliveira et al. 2007) could make this species an interesting biocontrol agent of spider mites in integrated pest management programs in Europe (Gigon et al. 2015) .
Thereafter, several authors studied the possibility of using this predator as biological control agent for tetranychids worldwide, especially in protected crops (Watanabe et at. 1994 and Zhang 2003) . P. macropilis had desirable attributes for applied biological control programs, such as a shorter life cycle compared with T. urticae (Fadini et al. 2004 ), a high predation rate in the greenhouse and an ability to control field spider-mite populations, even when released after the pest is present at high densities (Oliveira et al. 2009 ).
The present study throw light on the thermal requirements and the influence of temperature on predatory mite P. macropilis fed on two spotted spider mite T. urticae, in order to see which the best temperature for the developmental time and oviposition period of mites under laboratory conditions and how to get subsidies for their use in biological control applied T. urticae. In addition to its life table parameters and determine its potential reproductive.
Material And Methods

Mite cultures
Mite cultures were maintained in separate climatic rooms at 25 ± 2°C, 60: 70 % RH under a 16: 8 h. L: D. The duration of developmental stages of predatory mites P. macropilis was studied on excised leaf disc in the laboratory. Mulberry leaf discs were made which were circular in appearance with 3 cm. diameter. The leaf discs were placed on cotton bed in foil-dishes (20 × 15 cm. in diameter and 2 cm. deep) facing under surface upward. The cotton bed was kept wet by soaking with water twice daily. The wet cotton wool prevented mite escape and maintain leaf freshness for a week. Predatory mites were fed with all the developmental stages for T. urticae before the studies at least 30 days. All life stages were recorded till the death of the adult.
Experimental design
Thirty discs of fresh mulberry leaves (3 cm. diameter) were placed on wet cotton placed in foil-dishes. Every foildish contained six discs of mulberry leaves; each disc was surrounded with wet cotton as barrier to prevent mite escape. Newly deposited eggs were transferred singly from stock culture of predator mite to these discs and also newly deposited eggs and all stage of T. urticae were transferred from stock culture as prey. The rearing discs were checked twice daily all over the predator life span. The rearing experiment was carried out at 20, 25, 30 and 35 ± 2 º C. and 65 ± 5 % RH in laboratory, and observations were undertaken twice daily.
Statistical analysis
The numerical data collected were computerized by using SPSS program (Statistical Package of Social Science) program, version 16.0.0, 2007. Significant differences of P. macropilis by temperatures were performed by One-Wey ANOVA (p < 0.05).
The life tables of P. macropilis at different temperatures were constructed from the life history and fecundity data. The actual death occurred in the egg and immature stages were taken into account when the female survival rate at each temperature was determined. Life tables were constructed using the survival data of a specific age class (l x ) and the female offspring produced per female in each age class (m x ). The net reproductive rate (R o ), the mean generation time (T), the intrinsic rate of increase (r m ) and the finite rate of increase (λ) were calculated using software developed by Abou-Setta et al. (1986) .
The different parameters were:
Net reproductive rate (R 0 ) is the number of times a population will multiply per generation, (R 0 = ∑l x m x ) measured in females/female/generation.
Mean generation time (T): The relation between numbers and time in a population growing exponentially is given by N T =N 0 e t , when T = the mean length of generation. Finite rate of increase (λ) is the number of times the population will multiply itself per unit of time, (λ=e) measured in females/female/day.
Hence the finite rate of increase (λ) is the natural antilogarithm of the intrinsic rate of increase (r m = eggs/female/day ( .
Results
Influence of temperature on developmental periods of female
Table (1) showed that as the temperature increased, the development of each stage decreased. Mean duration of the egg stage (incubation period) of P. macropilis was shortened with increasing temperature, and ranged from 2.83, 2.25, 1.87 and 1.75 days at 20, 25, 30 and 35°C, respectively.
All larvae, showing the shortest duration compared to other immature stages, the longest duration was 1.16 days at 20°C followed by 0.91, 0.83 and 0.80 days at 25, 30 and 35°C, respectively. The generation period, i.e. the period from egg to first egg laid by female, was affected by temperature. The longest generation period was 12.29 days at 20°C followed by 8.41, 6.70 and 6.03 days at 25, 30 and 35°C, respectively (table 2).
Significant variation among four temperature degrees was observed for the developmental period of P. macropilis eggs (F =38.67; P < 0.0001), while the developmental period of mite larvae showed significant variation (F = 5.12; P < 0.004). Mite protonymph and deutonymph showed significant variation (F = 44.00; P < 0.0001) and (F = 57.21; P < 0.0001) respectively. Also the life cycle was compared among four temperature degrees, the variation was significant (F = 147.18; P < 0.0001). The means of these periods are listed in table (1). The values are the Mean ± Std. Deviation ♂ =Male ♀ = Female Means in a row followed by different letters are significantly different (LSD Test, P < 0.05)
Longevity and Fecundity
Duration of generation period, preoviposition, oviposition, postoviposition and the Longevity of P. macropilis females at four temperature degrees are shown in table (2). The preoviposition period at 20°C was the longest 3.38 days compared to 25 and 30 °C , while it was the shortest at 35°C 1.25 days. The oviposition periods at four different temperature degrees were significantly different from each other. It was longer at 20°C 39.66 days than that observed at 25, 30 and 35 °C . The postoviposition period at 20°C was longer 3.25 days than that at 25, 30 and 35°C (table 2) . The adult female longevity of P. macropilis as well as the total life span, i.e. the period from egg to death, varied significantly among four temperature degrees (adult longevity: F= 600.01; P < 0.0001; total life span: F=697.61; P < 0.0001). The mites survived longer at 20°C more than other temperature.
Total number and daily rate eggs/female was significantly increased at 25 °C than in all other temperature degrees. Where the number of eggs laid by each female mite exhibited significant differences among four temperature degrees (F= 845.28; P < 0.0001) as the total average was 39. 33, 70.25, 50.91and 28.33 The values are the Mean ± Std. Deviation Means in a row followed by different letters are significantly different (LSD Test, P < 0.05)
Life table parameters
The analysis of the net reproductive rate (R o ) of P. macropilis indicated differences among four temperature degrees. The predator individuals reared at 25°C had the highest R o value, followed by 30 and 20°C respectively, those at 35°C had the lowest R o value.
The intrinsic rate of natural increase (r m ) and the finite rate of increase (λ) varied in a different fashion, best at 30 then 35°C followed by 25°C worst at 20°C. Only the generation time (T) followed a different pattern, being shortest at 35°C and longest at 20°C. (Table 3 and Figs. 1, 2, 3 , and 4). 
Discussion
Analyzing the effect of temperature on developmental periods of female, it was observed that all larvae showed the shortest duration compared to other immature stages, which could be attributed to no fed before developing to the protonymph stage. Similar results were obtained by (Chittenden and Saito, 2001 and Elmoghazy, 2012) who reported that the larvae appeared to be non-feeding for phytoseiid mites. The mean life cycle of female P. macropilis lasted 8. 45, 6.79, 5.20 and 4.83 Khalk & Momen (2009) studied the life history of P. macropilis at 30 C and 70% RH. They found that its life cycle was 5.42 days which was similar to our result in the present study at the same temperature, and generation time (10.73) days obtained by the same authors was longer compared to our result in the present study (9.31) days at 30°C. Silva et al. (2005) studied the average duration of a generation of P. macropolis, they found that it varied from 24.3 to 18.5 days at the temperatures from 20 to 26°C which was longer as compared with our result in the present study at 20 and 25°C.
In the present work, the longevity and life span were decreased with increasing temperature 20 -35 °C . Longevity and life span studied by Abdel Khalk & Momen (2009) were (29.25 and 34.67) days at 30°C respectively which were shorter as compared with our result in the present study (35.41 and 40.66 ) days at the same temperature.
In the current study, the total number eggs and daily rate /female were the highest at 25 °C as compared with other temperature degrees (20, 30 and 35 º C). As regard fecundity rate of P. macropilis, our results were in agreement with earlier studies published by Ali (1998) who found that highest fecundity rate was registered at 25 -28 º C and Silva et al. (2005) who obtained similar results at 26 º C. In the present work the highest net reproduction (R o = 42.15) was obtained at 25 º C which was in agreement with Silva et al. (2005) who stated that the highest net reproduction was obtained at 23 º C. The net reproductive rate (R o ) reported by Ali (1998) at 20, 25 and 30 C, was quite high compared with our studies.
Similar literatures by previous authors was in agreement with our results as Ali (1998) observed that high intrinsic rate of increase was present at temperature 30 C. Also, Coombs and Bale (2014) stated that high mortality occurred under winter conditions. On the other hand, the intrinsic rate of increase obtained by Silva et al. (2005) was highest at 23 º C while in our study it reached the highest value (r m =1.35) at 30 º C.
